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(54) COLOR REPRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To expand a color range by 
a printer, etc., and to perform color reproduction of an 
image which has high accuracy and a high image quality 
by seeking the combination of the specific number of 
parameters that show a target color, measuring a color 
chip which is determined by the combination of those 
parameters and reproducing the target color based on 
the colorimetry value. 

SOLUTION: All primary colors are defined with a function 
that uses three parameters, a combination of three 
parameters that shows a target color is sought, a color 
chip that is determined by the combination of the three 
parameters is measured and a target color is reproduced 
based on the colorimetry value. For instance, television 
image signals RCRT, GCRT and BCRT are converted as a 
color separation image signal of the target color into 

three primary colors C\ M' and Y' according to a three-dimensional look-up table 1. A 
computing unit 2 that uses an allocation function which uses the three parameters which 
are preliminarily determined allocates the converted three primary colors C\ M' and Y' to 
six primary colors which are two kinds of colors of three primary colors C, M and Y and R, 
G and B and outputs color material signals that six colors in all. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the color reproduction approach which reproduces said target color using four or more 
primary colors which applied the primary color of a color which is different in the three primary 
colors of a color at least based on the color-separation picture signal of a target color. The color 
reproduction approach which defines said all primary colors by the function expression using three 
variables, searches for the combination of said three variables which show said target color, carries 
out the colorimetry of the color chart determined with the combination of these three variables, and 
is characterized by reproducing said target color based on said colorimetry value. 
[Claim 2] the three primary colors of said color — cyanogen (C) Magenta (M) Yellow (Y) it is ~ the 
color reproduction approach according to claim 1 characterized by things. 

[Claim 3] The primary color to add is red (R). Green (G) Blue (B) The color reproduction approach 
according to claim 1 or 2 characterized by being inner at least one. 

[Claim 4] Besides said four or more primary colors, it is black (K) as a color reproducing a target 
color. The color reproduction approach of any one publication of claim 1 characterized by being put 
together - claim 3. 

[Claim 5] Said three variables are the color reproduction approach of any one publication of claim 1 
characterized by what the smooth function which changes continuously to change of a target color 
opts for - claim 4. 

[Claim 6] the output value from the look-up table which outputs the signal of each color which 
inputs the color- separation signal of direct or other same numbers which were changed, and 
reproduces the color-separation signal of a target color — or the color reproduction approach of any 
one publication of claim 1 characterized by reproducing a target color with the value which carried 
out the interpolation operation of this output value - claim 5. 

[Claim 7] The color reproduction approach of any one publication of claim 1 characterized by 
calculating the output value of each color reproducing a target color to coincidence by one 
accumulator - claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of reproducing said target color on a 
print etc. using four or more primary colors which applied the primary color of a color which is 
different in the three primary colors of a color at least based on picture signals with which the color 
of a target color was separated, such as a television picture signal. 
[0002] 

[Description of the Prior Art] When carrying out a full color print with printing, thermal ink transfer 
printing, an ink jet, electrophotography, etc., as an output color of a color-print, it is cyanogen (C) 
fundamentally. Magenta (M) Yellow (Y) Black (K) Four colors are used in many cases and to 
expand a reproducible color gamut more is tried. 

[0003] For example, JP,4-358473,A (advanced technology 1) What is shown changes a color- 
separation picture signal into the combination of four basic colors of C, M, Y, and K, and is 
performing color reproduction with this combination. Moreover, JP,6-237351,A (advanced 
technology 2) When what is shown is unreproducible with the color material of four basic colors of 
C, M, Y, and K, he reproduces a color unreproducible [ with the color material of four basic colors ], 
and is trying to expand a color gamut further by asking for a compounding ratio with the color 
material of the special feature beforehand defined other than the basic 4 color, and using the color 
material according to the compounding ratio. 

[0004] Moreover, what is shown in JP,6-209416,A is directing the field using the color material 
expressing the special feature with the directions means. Moreover, "colorimetry-color 4 Adjustment 
of color printer" ** Hirotetsu and Society of Photographic Science and Technology of Japan It will 
publish in 1993. 56 No. 2, 1 12-122 pages (advanced technology 3) And "Po-Chieh Hung, ASmooth 
Calibration Techniqe Utilizing the Entire Color Gamut of CMYK Printers, Journal of Electronic 
Imaging, 3 (4), In 4 color printer, the technique of performing color adjustment based on a 
colorimetry value is indicated by 415-424 (1994)" (advanced technology 4). 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned advanced technology, 
it had the respectively following technical problems. In the advanced technology 1 , since the target 
color is reproduced by four basic colors of C, M, Y, and K, a color gamut is restricted and 
reappearance of a target color [ reproducible by C, M Y, and K ] out of range serves as incorrectness. 

[0006] Moreover, in the advanced technology 2 and 3, in order that only an unreproducible field may 
combine the special feature, a break point is made on the boundary of a reproducible field and an 
impossible field, and image quality is spoiled. Furthermore, as for the primary color of a color, the 
advanced technology 4 and 5 are taken into consideration only to three colors only for the printer of 
four basic colors of C, M, Y, and K. Moreover, although the color of the combination of all the 
colors to be used is actually created and these views carry out a colorimetry, when this was applied 
to m color output printer, according to the increment in the output color number m, its combination 
increased in series, and they had the problem that implementation became difficult. For example, the 
number of combination is [ as opposed to / when dividing into five steps of each color and creating a 
color chart / m= 4, 5, 6, 7, and ... ] 54 = 625 and 55 = 3125. It increases as rapidly as 56 = 15625, 57 
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= 78125, and... 

[0007] This invention was made paying attention to such a conventional technical problem, and aims 
at offering the color reproduction approach which raised accuracy using the large color gamut by 
reproducing a target color using the primary color of four or more colors. Moreover, colorimetry 
mark are reduced and it aims at the ability to be made to carry out a colorimetry efficiently. 
Moreover, it is non-**** (break point) in a color gamut. It does not generate but aims at enabling it 
to secure good image quality. 

[0008] Moreover, it can calculate at a high speed and aims at enabling it to shorten reappearance 

time amount. 

[0009] 

[Means for Solving the Problem] For this reason, invention concerning claim 1 is based on the color- 
separation picture signal of a target color. It is the color reproduction approach which reproduces 
said target color using four or more primary colors which applied the primary color of a color which 
is different in the three primary colors of a color at least. The function expression using three 
variables defines said all primary colors, the combination of said three variables which show said 
target color is searched for, the colorimetry of the color chart determined with the combination of 
these three variables is carried out, and it is characterized by reproducing said target color based on 
said colorimetry value. 

[0010] Since it will end if the colorimetry of the color chart determined with the combination of 
three variables smaller than the color number used for reappearance is carried out while being able to 
perform color reproduction which raised accuracy by reproducing a target color using four or more 
primary colors using the large color gamut according to invention concerning claim 1 , the number of 
point of measurement is reduced and an efficient colorimetry can be performed. 
[001 1] moreover, invention concerning claim 2 - the above (used for reappearance of a target color) 
the three primary colors of a color ~ cyanogen (C) Magenta (M) Yellow (Y) it is — it is 
characterized by things. In order to use three-primary-colors C conventionally used by the printer 
etc., and M and Y according to invention concerning claim 2, it can use as the escape of the 
conventional printer, or an option, and operability becomes good. 

[0012] Moreover, the primary color which adds invention concerning claim 3 is red (R). Green (G) 
Blue (B) It is characterized by being inner at least one. According to invention concerning claim 3, 
with the subtractive color process using C, M, and Y, the color gamut of R, G, and B tends to 
become narrow, and can consider a color gamut as an escape efficiently with the primary color to 
add. 

[0013] Moreover, invention concerning claim 4 is black (K) besides said four or more primary colors 
as a color reproducing a target color. It is characterized by being put together. According to 
invention concerning claim 4, while a color gamut is more expandable, the amount of the color 
material which uses the three primary colors for reappearance of a target color as compared with the 
case where mix black and it obtains can be saved. 

[0014] Moreover, invention concerning claim 5 is characterized by said three variables being 
determined by the smooth function which changes continuously to change of a target color. 
Moreover, also when the property of a printer is changed, non-**** does not occur. According to 
invention concerning claim 5, by being set as the smooth function, non-**** does not occur in 
gradation but color reproduction can be performed to high definition. 

[0015] moreover, the output value from the look-up table which outputs the signal of each color with 
which invention concerning claim 6 inputs the color-separation signal of direct or other same 
numbers which were changed, and reproduces the color-separation signal of a target color — or it is 
characterized by reproducing a target color with the value which carried out the interpolation 
operation of this output value. According to invention concerning claim 6, when actually performing 
color reproduction using a color reproduction device, by using a look-up table, by being able to 
shorten the operation time and carrying out the interpolation operation of the output value from a 
look-up table, it can reach to an extreme, color reproduction can be performed finely, and a high- 
definition image can be obtained. Moreover, circuitry becomes compact and can reduce cost. 
[0016] Moreover, invention concerning claim 7 is characterized by calculating the output value of 
each color reproducing a target color to coincidence by one accumulator. Since there is much output 
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color number according to invention concerning claim 7, even when general-purpose CPU is used, as 
compared with the case where each color is calculated one by one, it can calculate at a high speed. 
[0017] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on 
drawing below. At the gestalt of the 1st operation, they are the television picture signals RCRT, 
GCRT, and BCRT as a color-separation picture signal of a target color. The color material of a total 
of six colors of three-primary-colors C of two kinds of colors, M, Y, and R, G and B is used, and it is 
reappearance (print). The example of the printer to carry out is shown. 

[0018] Drawing 1 shows the system configuration of the gestalt of this operation, television picture 
signals RCRT, GCRT, and BCRT Three-dimension LUT (look-up table) one - the three primary 
colors — C — ? — M — 1 — Y — 1 ~ changing . What is necessary is just to create by the technique used 
conventionally so that it may mention later about this LUT. changing — having had — the three 
primary colors — C — ' — M — ' — Y — ' — ******** __ beforehand — determining — having had — 
three — variables — having used — distributing — a function — having used ~ a computing element — 
two — the primary color of six pieces of three-primary-colors C of two kinds of colors, M, Y, and R, 
G and B — distributing — the color-material signal of a total of six colors — outputting . 
[0019] As a distribution function using said three variables, the following functions are used, for 
example. Here, fj shows a function, ai shows three variables, and Aj is the output value of j color. 
Moreover, three variables consider as the range of 0-1, and Ajabc is Variables aa, ab, and ac at the 
time of j color output. The color beforehand decided on at the time of being 1 or 0 is shown. 
Aj=Aj000(l-al) -(l-a2) -(l-a3)+Aj001(l-al) -(l-a2) -a3+Aj010 (1-al), a2, +Aj01 1 (1-al), a2, and 
a3+Ajl00al - l-a2 and(l-a3) +Ajl01 al -(l-a2) -a3+Ajl 10 al, a2, and (l-a3) +Ajl 1 1 al, a2, and 
a3 — again Six primary colors (C, M, Y, R, G, B) The example of the assumed program (based on C) 
is shown below. 
[0020] 

hifi col cube(col old,col new) double *col old ; 
double *col new ; 
{ long int il,i2,i3,i4 ; 

double col-data[2][2][2][N COL6]={ /*C , M , Y , R ,G ,B */ /*C , M , Y */ 0., 0., 0., 0., 0., 0., /*0 , 
0,0*/ 1., 0., 0., 0., 0., 0., /*1 , 0 , 0 */ 0., 1., 0., 0., 0., 0., /*0, 1, 0 */ 0., 0., 0., 0., 0., 1., /*1, 1, 0 */ 
0., 0., 1., 0.,0., 0.,/*0, 0, 1 */0.,0.,0., 0., 1., 0.,/*l,0, 1 */0., 0.,0., 1., 0.,0.,/*0, l,and 1 */ 1., 1., 
1., 0., and 0., 0.}; /*1, 1, and 1 */ for (il =0;il<N COL6;il++) { col new[il] =col data [0], [0], [0], 
and [il] * () [ 1-col ] old[0] *(l-col old [1]) *(l-col old [2])+col data [0], [0], [1], and [il] *(col old 
[0]) *(l-col old [1]) *(l-col old [2])+col data [0], [1], [0], and [il] * () [ 1-col ] old [0] *(col old [1]) 
* () [ 1-col ] old[2]+col data [0], [1], [1], and [il] *(col old [0]) *(col old [1]) *(l-col old [2])+col 
data [1], [0], [0], and [il] * () [ 1-col ] old [0] *(l-col old [1]) * () [ col ] old[2]+col data [1], [1], [0], 
and [il] *(l-col old [0]) *(col old [1]) *(col old [2])+col data [1], [1], [1], and [il] *(col old [0]) * () 
[ col ] old [1]* (col old [2]); 

}} 

Moreover, they are six primary colors (C, M, Y, R, G, B) as a modification. To black, although R, G, 

and B are assigned, a part of program is shown below. 

[0021] 

double col-data[2][2][2][N COL6]={ /*C , M , Y , R ,G ,B */ /*C , M , Y */ 0., 0., 0., 0., 0., 0., /*0 , 
0,0*/ 1., 0., 0., 0., 0., 0., /*1 , 0 , 0 */ 0., 1., 0., 0., 0., 0., /*0, 1, 0 */ 0., 0., 0., 0., 0., 1., /*1, 1, 0 */ 
0.,0., 1., 0., 0.,0.,/*0, 0, 1 */0.,0., 0., 0., 1., 0.,/*l,0, 1 */0.,0.,0., l.,0., 0.,/*0, l,and 1 */0., 0., 
0., 1., 1., and 1. — }; /*1, 1, and 1 */As a gestalt of another operation again The smaller number of 
primary colors, for example, four primary colors, (C, M, Y, R) It is as follows, when using and 
performing color reproduction, and the same count routine can be used and a part of program is 
shown. 
[0022] 

double col-data[2][2][2][N COL6]={ /*C , M , Y , R ,G ,B */ /*C , M , Y */ 0., 0., 0., 0., 0., 0., /*0 , 
0,0*/ 1., 0., 0., 0., 0., 0., /*1 , 0 , 0 */ 0., 1., 0., 0., 0., 0., /*0, 1, 0 */ 1., 1., 0., 0., 0., 0., /*1, 1, 0 */ 
0.,0., 1., 0., 0., 0., /*0, 0, 1 */ 1., 0., 1., 0., 0., 0.,/*l, 0, 1 */0., 0., 0., 1., 0., andO. /*0, 1, and 1 */ 1., 
1., 1., 0., 0., and 0. --};/*!, 1, and 1 */There is technique calculated in addition to this. The upper 
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example is triangular pyramid interpolation (refer to the below-mentioned reference), for example, 
although it is equivalent to cube interpolation. The function by the polynomial etc. is possible. 
However, in triangular pyramid interpolation, non-**** occurs near gray. 

[0023] Moreover, the color used like the above-mentioned example can also be used alternatively. 
That is, the head and ink sheet linked to a printer are interlocked with, a table is switched or the ink 
class automatically used with the residue of ink is switched, thus, it is automatic, when carrying out, 
and process printing can use automatically by connection of a head cartridge as an option in the case 
of an ink jet printer and ink is lost (or hand control — like — switching) A print can be continued. 
[0024] As mentioned above, since the combination of three variables can determine four or more 
primary colors, the colorimetry mark of the color chart determined with this combination are the 
same as that of the case where three or less primary color is used, and end. namely, — the — one — 
operation — a gestalt — a case — drawing 1 — setting — R — G — B — C ~ f — M — 1 — Y — ' — 
changing — a three dimension — LUT — creating — the time — The colorimetry of the color chart 
created by the combination of six primary colors C, M, Y, R, G, and B which said three variables al, 
a2, and a3 are changed gradually, respectively, and are obtained is carried out, and if LUT is created 
based on this colorimetry value, the creation approach of concrete LUT will be explained hereafter. 
[0025] Television picture signals RCRT, GCRT, and BCRT The target color expressed is changed 
into tristimulus-value X, Y, and Z by the degree type. 
[0026] 
[Equation 1] 

0.4124 0.3576 0. 1805 \ / (RCRT/255) \ 



Y = 



0.2126 0.7152 0.0722 
,0.0193 0.1192 0.9505 



(GCRT/255)* 
1 (BCRT/255)* J 



[0027] Furthermore, it is changed into L*, a*, and b* color coordinate system as a function of 
tristimulus-value X, Y, and Z like a degree type. 
L*=fl(X, Y, Z)a*=f2(X, Y, Z)b*=f3(X, Y, Z} 

on the other hand — color reproduction — a device „******.. a printer ~ also setting — said - C * 

M — 1 — Y 1 — expressing — having - a color - a degree — a type - like -- a tristimulus value — 
X — ' — Y — ' — Z — ' — changing — having . 
[0028] 

X - *=fx(C\ M\ and Y *) Y' - =fy(C, M\ and Y - ') Z'=fz (C, M', and Y - ') - in addition this - 
relational expression ~ C — 1 — M — ' — Y — ' — expressing — having — a color — variable al -a3 It 
sets up by carrying out the colorimetry of the color chart which changed gradually and was created 
using the 6 primary colors C, M, and Y, and R, G and B. furthermore — said — a tristimulus value — 
X — 1 — Y — 1 — Z — 1 — a degree — a type — a color coordinate system — L — *--'-- a — * — ' — b — 
* — ' — changing — having . 
[0029] 

L*'=fl(X\ Y\ Z')a*'=f2(X\ Y\ Z')b*'=f3(X', Y\ Z'} 

the above - relation - being based — giving - having had — L — * — 1 — a — * — * — b — * — 1 - 
expressing - having - a color — from - C — 1 — M — 1 — Y — ' - it can count backward (P. refer to 
[ Hung, "Colorimetric calibrationin electronic imaging devices using a look up-table model and int- 
erpolations, and ] "J.Electron.imaging2(l)53-61(1993).) . 

[0030] and - said -- a color coordinate system - L - * - a - * - b - * - a color coordinate system 

- L — * — ' — a — * — ' — b — * — ' — having expressed — a value — being in agreement — conditions 

- television picture signals RCRT, GCRT, and BCRT C — ' — M — * — Y — ' — being convertible - 
plurality — a sample — a point — a data value — calculating — RCRT — GCRT — BCRT - C — ' — M - 

- ' ~ Y — ' — conversion — LUT — it can create . Since the number of combination by the number of 
phases of three variables with few [ combination / of six primary colors C, M, Y, R, G, and B ] 
colorimetry mark than this color number 6 if it does in this way is sufficient, even if it makes it 
change in five steps per each variable, it is 53 = 125. It is a passage and ends. 

[0031] Moreover, since color material is not alternatively used according to the color range of an 
image since it is set up as a smooth function which changes continuously to change of a target color, 
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and a jump of gradation does not occur, said three variables are reproducible in a high definition 
image. Moreover, it is data obtained from this LUT Following (a) - (d) Even if it does not make 
[ many / so ] the data point of LUT by carrying out a interpolation operation using technique, a 
conversion value can be calculated sufficiently with high precision. 
[0032] (a) British JP,1369702,B (1974) 

(b) KKanamori, H.Kotera O.Yamada H.Motomura RJkawa T.Fumoto Journal of Electoronic 
Imaging, 2 (3), and 213(1993). (c) JP,56-14237,A 
(d) JP,53-123201,A 

the gestalt of the 1st operation shown above — four or more primary colors C, M, and Y, for 
example, 6 primary colors, and R, G and B ~ using — color reproduction (print) the configuration 
which adds and carries out color reproduction of the color material of K to the primary color of these 
colors although considered as the configuration to carry out — then, a color gamut spreads further 
and it can reappear in a color with more high accuracy. Drawing 2 is the television picture signals 
RCRT, GCRT, and BCRT. K is added to the 6 primary colors C, M, and Y, and R, G and B, the 
color material of a total of seven colors is used, and it is color reproduction (print). The system 
configuration of a printer to carry out is shown. 

[0033] drawing - setting - LUT1 1 the television picture signal RCRT - GCRT and BCRT the 
three primary colors — C -- ? — M -- 1 - Y ' — K - changing . a computing element — 12 - 
changing -- having had — the three primary colors — C — 1 — M — ' — Y — 1 — ******** — the - one - 

- operation — a gestalt -- the same -- beforehand ~ determining -- having had -- three - variables -- 
having used ~ it distributes, it distributes to the primary color of six pieces of three-primary-colors C 
of two kinds of colors, M, Y, and R, G and B using a function, and the color-material signal of a total 
of six colors is outputted. About K, the value calculated by said LUT1 1 is outputted as a K color- 
material signal as it is. 

[0034] here - LUT - 1 1 - creation -- ******** - the three primary colors — C — ' — M — 1 — Y — ' 

— K — combining — even if — mentioning later — Maximam Black — Minimum Black And 
Smoothest If it uses that the rate of increase of a color gamut decreases as the approach of Black is 
adopted and the value of K becomes large, the number of point of measurement can be enough set as 
a small value, and the need of measuring a huge data point will be lost. 

[0035] Moreover, since control by three variables is possible, said advanced technology 4 which 
performs color adjustment in colorimetry, and the technique shown in 5 can be used by using this 
three variables and black, saying in [ here ] colorimetry semantics - tristimulus values - and — and 
L*a*b* derived and calculated, L*u*v*, or the vanity models of a more complicated color (Hunt, 
Nayatani, RLAB, LLAB, etc.) etc. - it says that color matching is performed in a color space. 
[0036] The same approach as said advanced technology 4 and 5 should just be used for the point 
from here. Smoothest Black which considering gradation nature carries out equalization processing 
of the amount of K of the reference of the advanced technology 5 so that change of the amount of K 
to change of a target color may become smooth It is best to use an approach. Moreover, Maximam 
Black processed so that the amount of K may be made into max in order to save the amount of ink 
(image made binary by false gradation-ization etc.), Minimum Black processed so that the amount of 
K may be made into min in order to reduce a feeling of a rough deposit It is good to use. 
[0037] Moreover, as the technique of calculating an output value using the distribution function 
which consists of three latter variables, they are the four above-mentioned technique (a) to the 
above-mentioned formula or this appearance. - (d) Either can also be used. Although the gestalt of 
operation shown above showed what divides into two steps and is calculated As shown in drawin g.! 
as a gestalt of the 3rd operation as most efficient approach, all the above-mentioned technique is 
combined. One LUT21 changed into the output value of seven colors which added K to six primary 
colors of the output color of a print, for example, C, M, and Y, and R, G and B or this from R, G, and 
B of a television picture signal is created, the output- value data obtained from this LUT21 - the 
interpolation operation of it can be carried out using the technique of one of the above. What is 
necessary is to carry out the colorimetry of the combination of C when changing three variables 
gradually, M, Y, and R, G and B, or the color chart determined by combining K with this, and just to 
create LUT based on this colorimetry value in the case of creation of this LUT21. Also in this case, 
since the number of combination by the number of phases of three variables smaller than the output 
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color number is sufficient as colorimetry mark, they can be managed with small colorimetry mark 
like the gestalt of each aforementioned operation. 

[0038] Moreover, it is the above (d) in the case of said interpolation operation. It is desirable to 
perform a interpolation operation to coincidence by assigning the high order low order of an 
accumulator by an approach etc., if an output signal is about 8 bits when there is little total of the 
weighting factor of a interpolation operation (refer to Japanese Patent Application No. No. 006140 
[ six to ]). . If it does in this way, since there is much output color number, even when general- 
purpose CPU is used, as compared with the case where each color is calculated one by one, it can 
calculate at a high speed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The system configuration Fig. showing the gestalt of operation of the 1st of this 
invention. 

[Drawing 2] The system configuration Fig. showing the gestalt of operation of the 2nd of this 
invention. 

[Drawing 3] The system configuration Fig. showing the gestalt of operation of the 3rd of this 
invention. 

[Description of Notations] 

1 Three-Dimension LUT 

2 Computing Element 

11 LUT 

12 Computing Element 
21 LUT 
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* (m) , ^xd- (y) ffosrt^iitsti* 

[»*«3] f**pi-5JSfe»4, l-s'K (r) , /y-y 
(G) , (b) o>4»©d>fc< 1 <b lot'fcs: t 

fewteld. (K) aM&^frSft-Ci^SrtS: 

ttWfc-f 3W#JS 1 ~«*« 3 0H*1**l;5» 1 ofcte^o 
Mm 
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the Entire Color Gamut of CMYK Printers, Journal o 
f Electronic Imaging, 3(4), 415~424 (1994) J {9c.fr 
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f©^*< 1 1 lotfcs: t&ftmt-tz. fi#H3 
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hifi col cube (col old, col new) 
double * colloid ; 

double *col new ; 
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9, 2a®COfe{D3/SfeC, M, YtR, G, Bt^6 
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double 



(4) 



col_data [2] [2] [2] [N.C0L6] = 



KC , 


M , 


Y , 


R ■ 


G , 


B */ 


/*C , 


M , 


Y */ 


0. , 


o. , 


0. , 


0., 


o., 


o., 


/*0 , 


o , 


0 */ 


L, 


o. , 


0. , 


0. , 


o. , 


o. , 


/*1 , 


o , 


0 */ 


0. , 


1. , 


o., 


o. , 


0. , 


o., 


/*o , 


1 , 


0 */ 


o., 


o., 


o., 


o. , 


a, 


1., 


/*1 , 


1 , 


0 */ 


o., 


o., 


1., 


0. , 


o., 


o. , 


/*o , 


o , 


1 */ 


o. , 


0. , 


o. , 


o. , 


1- , 


o. , 


/*1 , 


0 , 


1 */ 


o. , 


0. , 


o., 


1. , 


0. , 


o. , 


/*0 , 


1 , 


1 */ 


1., 


1. , 


1- , 


o., 


o. , 


0. } ; 


/*1 , 1 


, 1 


*/ 



for(il =0 ; il<N_C0L6 ; il + +) { 
col new[il] = 

col_data[0] [0] [0] [il] * (l-col_gld[0] ) * (l-col_old[l] ) * (l-col_old[2]) 
+ coi_data[0] [0] [l] [il] * (col_old[0]) * (l-col_old [l] ) * (l-col_old [2]) 
+ col_data[0] [l] [0] [il] * (l-col_old[0]) * (col_old[l]) * (l-col_old[2]) 
+ col_data[0] [1] [1] [il] * (colloid [0]) * (col_gld[l]) * (l-col_old[2]) 
+ coJ_data[l] [0] [0] [il] * Q-col_old[0]) * Q-col_old [l] ) * (colloid [2]) 
+ col_data[l] [l] [0] [il] * (l-col_old [0]) * (col_old[l]) * (col_old[2]) 
+ coJ_data[l][l][l][il] * (col_old[0]) * (col_old[l]) * (colloid [2]) ; 

} 20 

) 

£MMbLT, (C, M, Y, R, G, * vM.tD— U&UT Izmir. 

B) T\ JRKfcTU R, G, BZmVMZ h(D<D-7uV* [0 0 2 1 ] 
double col_data[2][2][2][N_C0L6] = { 





M , 


Y , 


R 




B */ 


/*c , 


M , 


Y */ 


o. , 


0., 


0., 


0. , 


, a, 


0., 


/*o , 


0 , 


0 */ 


1.. 


o., 


0. , 


0., 


. o., 


0., 


/*i , 


0 , 


0 */ 


0. , 


1.. 


0. , 


o. , 


o., 


0., 


/*0 , 


1 , 


0 */ 


o., 


o. , 


o. , 


o. , 


0. , 


1. , 


/*1 , 


1 , 


0 */ 


0. , 


0-, 


1., 


0- , 


o. , 


0. , 


/*0 , 


o , 


1 */ 


o., 


0. , 


o., 


o. , 


1., 


o., 


/*1 , 


o , 


1 */ 


o. , 


o. , 


0. , 


1. , 


0. , 


o. , 


/*0 , 


1 , 


1 */ 


o. , 


o. , 


o. , 


1. , 


1. , 


l. } ; 


/*1 , 1 


, 1 


*/ 




Bk«*tf 









4J^fe (C, M, Y, R) *rfflV^TftSa,fcfT5*fr [0 0 2 2] 

double coi_data[2] [2] [2] [N_C0L6] = { 

/*C , M , Y , R , G , B */ 

0., 0., 0. , 0., 0. 

1. , 0. , 0. , 0. , 0. 

0. , 1., 0., 0., 0. 

1. , 1., 0., 0., 0. 

0. , 0. , 1., 0., 0. 

1. , 0. f 1. , 0., 0. 
0. , 0. , 0. , 1. , 0. 
L , 1., 1., 0., 0. 



o. , 
0-, 
o. , 
o., 
o., 
o., 

0. , 
0. ] 



/*c 

/*0 

/* 1 

/*0 

/*1 

/*0 

/*1 

/*0 

/*1 , 



Y 
0 
0 



*/ 
*/ 
*/ 

, o */ 
, o */ 
, 1 */ 
, 1 */ 
, 1 */ 
1 */ 

[0 0 2 3] ±E<o«wa:5Kttffli-afe«:iB« 



M 
0 
0 
1 
1 
0 
0 

1 
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[0 0 2 6] 

io mi] 
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(G CRT/255)* I 
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[0 0 2 7] ftSCOJ:5«C % 3JflJ»HX, Y, z 

LTL*. a*, b **fe5RtcK»**xSo 

L *= f 1(X, Y, Z) 
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b * = f 3(X, Y, Z } 
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Sal -a3 5r^PgW(-^^T6J[^feC, M, Y, R, 
G, BSrfflv^ffrilLfcfelKtWfei-artKiOKXE 
-T5o HK* SufE3WMffiX' , Y ' , Z ' as&stKJ; 

[0 0 2 9] 

L *' = f 1(X' , Y' , Z* ) 
a *' = f 2(X' , Y' , Z' ) 
b *' = f 3(X* , Y' , Z' } 

±B^BB«K*<5* % #x.feftfcL*' , a*' , b 
*' -e**^5fe^&C' , M" , Y" Sri»JM-5wi: 
# s "Tr#5 (P. Hung, "Colorimetric cal ibrationin elec 
tronic imaging devices using a look up-table mode 
1 and int-erpolations, " J. Electron. imaging2 (l) , 5 
3-61(1993). #J£) c 

[0 0 3 0] *LT\ fiiJfESffe^L *, a*, b * fc ft 
fe*L*' , a*', b*' fc-C*Lfc1it*S— 
ftiaoT, ^ U-tfPHftff-^RCRT , GCRT , BCRT 3r 

c , m' , y* i^ae*-*-*^ m&w^y 

/^M.(D7 £ — £MB£?SSLTRCRT , GCRT , BCRT - 
C , M' , Y' «»LUTS:^t5wt^*5e 
r<Dj: 5ic-ttxtf % SJfe^fttt, ejgifec, M, Y, 



R, G, BO|a*-&t?*fcoV^Ttt, Kfefc6«t 

v^3«»o»**CJ:5ia***^J:v^fc«), 

o# 5ftRtT*{bS*fci LTt) 53 =125 ii9-e» 

20 tf D 

[0 0 3 1 ] «TlS3ae*tt, B«fe<OjEfbK*tL 

TIE (a) - (d) O^jfeSrffl^TMMSiJP 

[0 0 3 2] ( a ) %±WWfW? 1369702 (197 
30 4 ) 

(b) K. Kanamori, H. Kotera, 0. Yamada, H. Motomur 
a, R. Ikawa, T. Fumoto, Journal of Electoronic 
Imaging, 2(3), 213(1993). 
(c) ttMBB5 6 - 1 4 2 3 7? 

(d) **BflBg5 3-123201? 

6JKfeC, M, Y, R, G, B5rffl^TfeSm (^V 
h) -tZffirfZtLtctiK rttfcOfe^HfetCK^fe^^ 

Uf@Hfeff#RCRT . GCRT , BCRT Sr6J!SfeC, M, 
Y, R, G, BtdKS:Jflx.Tf+7fecofe«-Srffl^TfeS 

[0 0 3 3] 0{^*5^T. LUT11I1 TU't'iMf 
RCRT , GCRT , BCRT ^S^feC' , M* , Y ' tK 

M' ,Y' (^ov^, »10HJficOJg|Bi:Rl«, 
3tSnfc3 8E*S:ffl^fcJB9 4>*tB8»*fflv^T2a«(95 
fe^3j^feC, M, YirR, G, B t<D6m<VJ%&^M 
50 9 4>ttTW-6fe^fe«-«#Srtii*i-4 0 KCo^Tfj:, 
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[0 0 3 4] rrT\ LUTll(75fffig(C-O^T, 3Hfe 
C , M' , Y' lZK%m.Z>--&io1£Xi>, !£i£1-5Maxi 
mam Black „ Minimum Black ,5. {^Smoothest BlackCO^ 

St/^iXjS^SR^^ttTH-aL^nSL * a * b *, L* 
u * v *ifcli«t Dlt^t&feWjL^X/'U (Hunt.Nayat 
ani, RLAB, LLAB ft tl ft ¥<D&.£fflX&&t>-£tfftt>tl 

[0 0 3 6] :;*>e>ftij, fifjfe^T&flf4, 5 trot 

«t ■? t^l^ffc&gN- -5 Smoothest Black CD^j£ 
It. K<Dm&M±k-fZ «£ 5 [C&S-t-SMaximam Blac 

k, (sna»w<b'5e4r-e2«[fb**tfcB«iw) ?e>o# 

Minimum Black &fflV^5<£>/4 s 
[0 0 3 7] «a<033E»*>fe*5»*)»»tB8* 

iC«fc(J, ID«(c±f24 0(75^ffi (a) ~ (d) 

S»WSC3Erjfei: LTtt, l3©IlS©fit LTE3IC 



(6) 

Y, R, G, B©6JRfefe5lMi^ntCKS:3!in*.fc7fe 
WtB*»C^mi--5 100LUT2l5rf^L, SEUT 

Srffl^TH&rawiM-ar rroLUT2io^ 
dcOR&fctt, 3^m^^|if«]lc:^{li$-ti-/cir#(OC > 
M, Y, R, G, BCMt, fcS^ttrttlCKi^la 

[0 0 3 8] «rls«ra»K(Distc» ±15 (d) CD 

* s M$L^ (#I¥6-0 0 6 1 4 0^#i) „ roj; 
-f5«^(cit^L, «H.fflOCPUSrffl^fc4fr&-ffcil5ji 

[HEcoffljm^ittB^] 

[EI 2] *^^o^2(75||Steco^!Li?r^-r->^7 i A#?fig 

[03] ^m<Dm 3 (Dmm<Djfm^-t^^'r 

Ho 

IflF-S-OtftW] 
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30 2 
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LUT 


12 




21 


LUT 



[HI] [12] 




(7) 



[m 3 j 
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